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(54) INFORMATION RECORDING MEDIUM AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide an information recording medium which has both 
visual and mechanical authenticity deciding functions and its 
manufacturing method. 

CONSTITUTION: This information recording medium has such a feature 
that an area where a 1st light diffraction structure 41 enabling a 
mechanical read of recorded information is formed, and an area where a 
2nd light diffraction structure 42 enabling a visual read of recorded 
information, do not overlap with each other, and its manufacturing 
method is also provided. Since white turbidity due to an overlap of the 
1st light diffraction structure 41 and 2nd light diffraction structure 42 is 
not generated, malfunction at the time of the read by a machine is 
hardly caused, an accurate authenticity decision can be made, and a 
beautiful image can be read even visually. 




http://www19.ipdl.inpit.go.jp/PA1/result/detail/main/wAAALtaaNEDA407320014P2.htm 



2009/02/12 



JP,07-320014,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** S hows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An information recording medium, wherein a field in which the 1st optical 
diffraction structure that can be read is mechanically formed in information currently 
recorded, and a field in which the 2nd optical diffraction structure that can be read is 
visually formed in information currently recorded are not overlapped. 
[Claim 2]The information recording medium according to claim 1 which is a hologram [ said 
1st optical diffraction structure ] which can read information currently recorded on it only 
with a high light of coherence nature. 

[Claim 3]The information recording medium according to claim 1 or 2 in which said 2nd 

optical diffraction structure is a hologram which can be read, or a diffraction grating visually 

about information currently recorded on it by the lighting of white light. 

[Claim 4]An information recording medium given in any 1 paragraph of claims 1-3 which do 

not have a field in which said 1st optical diffraction structure is formed, and a field which 

said 2nd optical diffraction structure is formed and is in the same flat surface. 

[Claim 5]A process of applying photosensitive materials on a substrate with which optical 

diffraction structure is recorded. 

A process of recording said optical diffraction structure and different optical diffraction 
structure on said photosensitive materials. 

A process of recording a mask pattern on said photosensitive materials when a 
predetermined field exposes in piles a mask which is a light transmittance state on said 
photosensitive materials. 

Are a manufacturing method of an information recording medium provided with the above, 
and one side of said optical diffraction structure or said optical diffraction structure, and 
different optical diffraction structure, It is characterized by being the 1st optical diffraction 
structure that can be read mechanically about information currently recorded on it, and 
another side of said optical diffraction structure or said optical diffraction structure, and 
different optical diffraction structure being the 2nd optical diffraction structure that can be 
read visually about information currently recorded on it. 
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[Claim 6]A manufacturing method of the information recording medium according to claim 5 
with which a process of recording a mask pattern after a process of recording said optical 
diffraction structure and different optical diffraction structure on said photosensitive 
materials is performed. 

[Claim 7]A manufacturing method of the information recording medium according to claim 5 
with which a process of recording said optical diffraction structure and different optical 
diffraction structure after a process of recording a mask pattern at said photosensitive 
materials is performed. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
u , damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** S hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to an information recording medium currently 
formed without overlapping the field where two or more sorts of optical diffraction structures 
are recorded, respectively, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]Various kinds of forgery prevention means are planned from the 
former to the article which needs forgery prevention with attestation of cards, such as an 
ATM card, a credit card, and a check card, gold notes, an identification card, an important 
document, etc. For example, in the credit card, the rainbow hologram which consists of a 
relief hologram which has a metallic reflective layer is provided in the card-face side as an 
attestation structure for the truth judgement of the card by viewing. 
[0003]By the way, the rainbow hologram provided in such a card has a possibility that it 
may be reproduced optically and may be forged, and more advanced art is demanded as a 
forgery prevention means. The hologram which was combined and was recorded by JP,59- 
154482,A under such a situation as two sorts of different holograms do not lap all over one 
hologram area is proposed, and improvement in fanciness, etc. are mentioned to the effect. 
The inside of one record section is divided into M meshes of a net in JP,2-165987,A, 
Dividing this meshes-of-a-net each into N more pixels, this pixel is proposed about the 
diffraction grating of N screen change which forms each pixel of N patterns, respectively, 
and mentions improvement in forgery prevention nature as an effect. Although chiefly 
aimed at attestation structure in the invention indicated in this gazette for the truth 
judgement by viewing, the truth judgement by viewing takes skill at the distinction of an 
imitation. Therefore, it is requested that a forgery prevention means in recent years should 
have the attestation structure which can carry out truth judgement also with machinery as 
well as the truth judgement function by viewing. 

[0004]Then, the hologram which photoed the object, and holograms which recorded 
mechanically the hologram which can be read by multiple exposure, such as a bar code, 

http://vww4jpdl.inpit.go jp/^^^ 2/20/2009 



JP,07-320014,A [DETAILED DESCRIPTION] 



Page 2 of 13 



are in one hologram recording regions. However, since the interference fringe of the 
hologram which reproduces an object, and the interference fringe of the hologram which 
reproduces a bar code are intermingled in the same record section according to the method 
of this multiple exposure, two sorts of interference fringes should pile up — it was difficult for 
it to be alike and for record sections to be scattered about more in light, and to become 
muddy white, and for the quality of the picture of the reproduced object and a bar code to 
deteriorate, and to read a bar code by machine. In order to solve such a problem, the 
invention which uses the slit containing a bar code for JP,63-1 68397 ,A as a slit used at the 
time of photography of the rainbow hologram by the 2-step method is indicated. According 
to this invention, by the image currently recorded on the rainbow hologram being 
reproduced, have a truth distinction function by viewing and with the lighting of white light 
with the lighting of a laser beam. By reading the bar code of the slit used at the time of 
photography of a rainbow hologram, it has a truth distinction function by machinery. 
[0005] 

[Problem(s) to be Solved]By the way, a rainbow hologram lets the image of the slit used by 
photography of the 2nd step pass, and the image of the object currently recorded on the 
hologram can see it as indicated in Benton's U.S. Pat. No. 3,633,989 gazette. While a large 
viewing area will be obtained with the wavelength of the light contained in white light since 
the playback positions of a slit image differ delicately if a rainbow hologram is illuminated by 
white light, a reconstruction image is visible to rainbow color. However, if the slit containing 
a bar code is used like the invention of JP,63-168397,A, in order to see the object currently 
recorded on the hologram through the slit image containing a bar code, while a noise goes 
into a reconstruction image, Since a viewing area became narrow and a bar code existed 
as a part of slit image, there was a problem that the position which reads a bar code will be 
restricted. 

[0006]lt aims at providing an information recording medium and a manufacturing method for 
the same which this invention is made in view of the above-mentioned point, and have a 
truth distinction function by viewing, and a truth distinction function by machinery. 
[0007] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, an 
information recording medium by this invention, A field in which the 1st optical diffraction 
structure that can be read is mechanically formed in information currently recorded, and a 
field in which the 2nd optical diffraction structure that can be read is visually formed in 
information currently recorded are not overlapped. 

[0008]ln this case, said 1st optical diffraction structure may be a hologram which can read 
information currently recorded on it only with a high light of coherence nature, A field in 
which it may be a hologram which can be read, or a diffraction grating visually, a field in 
which said 1st optical diffraction structure is formed further, and said 2nd optical diffraction 
structure are formed in, and information by which said 2nd optical diffraction structure is 
recorded on it with the lighting of white light is present may not be in the same flat surface. 
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[0009]A manufacturing method of an information recording medium by this invention, A 
* process of applying photosensitive materials on a substrate with which optical diffraction 
structure is recorded, a process of recording said optical diffraction structure and different 
optical diffraction structure on said photosensitive materials, and by exposing in piles a 
mask whose predetermined field is a light transmittance state on said photosensitive 
materials, In a manufacturing method of an information recording medium which consists of 
a process of recording a mask pattern on said photosensitive materials, One side of said 
optical diffraction structure or said optical diffraction structure, and different optical 
diffraction structure is the 1st optical diffraction structure that can be read mechanically 
about information currently recorded on it, Another side of said optical diffraction structure 
or said optical diffraction structure, and different optical diffraction structure is characterized 
by being the 2nd optical diffraction structure that can be read visually about information 
currently recorded on it. 

[0010]ln this case, a process of recording said optical diffraction structure and different 
optical diffraction structure at said photosensitive materials after a process of a process of 
recording a mask pattern being performed and recording a mask pattern after a process of 
recording said optical diffraction structure and different optical diffraction structure on said 
photosensitive materials may be performed. 
[0011] 

[Function]Since the field in which the 1st optical diffraction structure that can be read is 
formed mechanically, and the field in which the 2nd optical diffraction structure that can be 
read is formed visually do not superimpose the forgery prevention medium by this 
invention, it, Since nebula-ization by the lap of the 1st optical diffraction structure and the 
2nd optical diffraction structure does not arise, it is hard to generate the malfunction at the 
time of reading by machine. 

[0012]lf said 1st optical diffraction structure is a hologram which can read the information 
currently recorded on it only with a high light of coherence nature, If it is a hologram which 
can be read, or a diffraction grating visually, the information by which it is unclear that the 
information which can be read is recorded mechanically, and said 2nd optical diffraction 
structure is recorded on it with the lighting of white light, If a special device is not needed 
and there are not a field in which said 1st optical diffraction structure is formed, and a field 
which said 2nd optical diffraction structure is formed and is in the same flat surface further 
when attesting visually, When forming optical diffraction structure, the stress concerning 
said 1st optical diffraction structure or said 2nd optical diffraction structure can be reduced. 
[0013]The manufacturing method of the information recording medium by this invention, 
The process of applying photosensitive materials on the substrate with which optical 
diffraction structure is recorded, the process of recording said optical diffraction structure 
and different optical diffraction structure on said photosensitive materials, and by exposing 
in piles the mask whose predetermined field is a light transmittance state on said 
photosensitive materials, In the manufacturing method of the information recording medium 
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which consists of a process of recording a mask pattern on said photosensitive materials, 
* one side of said optical diffraction structure or said optical diffraction structure, and different 

optical diffraction structure is the 1st optical diffraction structure that can be read 
" mechanically about the information currently recorded on it. 

Since it is the information by which another side of said optical diffraction structure or said 
optical diffraction structure, and different optical diffraction structure is recorded on it the 
2nd optical diffraction structure that can be read visually, while gap of position ****** of a 
mask does not produce, The field in which said 1st optical diffraction structure is formed, 
and the field in which said 2nd optical diffraction structure is formed and which is can be 
formed in a different flat surface. 

[0014] 

[ExampleJHereafter, with reference to drawings etc., the example of the information 
recording medium by this invention is described. As an information recording medium of 
this invention, media by which truth judgement is needed in the case of use, such as 
tickets, such as gold notes, such as cards, such as a cash card, a credit card, and a 
prepaid card, money, a stock certificate, a note, a check, and a gift certificate, an airline 
ticket, and an admission ticket, and an identification card, are mentioned, for example. 
[0015] Drawing JJs a plan of the prepaid card 1 which is one example of the information 
recording medium by this invention. 

The visible information of "Ox card", a "5000 yen ticket", etc., etc. comprises the card base 
materials 2 suitably formed by the means, such as printing, and the optical diffraction 
structure 3 currently recorded as information on the 2nd optical diffraction structure that the 
pattern of Mt. Fuji can read by viewing. 

Drawing 2 is a typical expanded sectional view of a portion in which the optical diffraction 
structure 3 of the prepaid card 1 of drawing 1 is formed. The optical diffraction structure 3 
which comes to laminate the protective layer 31 , the relief layer 32, the reflecting layer 33, 
and the glue line 34 one by one is formed on the card base material 2. Here, the 1st optical 
diffraction structure 41 on which the information which can be read is recorded 
mechanically, and the 2nd optical diffraction structure 42 on which the information which 
can be read is recorded by viewing currently expressed as a pattern of Mt. Fuji by drawing 
1_are formed in the relief layer 32. 

[0016]The protective layer 31 is formed in order to protect the surface of the relief layer 32 
from a crack or dirt. 

Since the relief layer 32 in which optical diffraction structure is formed exists in a lower 
layer, it is formed with the transparent material of a light transmittance state. 
For example, synthetic resin films, such as what coated a thickness of about 0.5-3 
micrometers with the synthetic resin represented by acrylic resins, such as methyl 
methacrylate, and stiffened it, and a polyethylene terephthalate film about 20-100 
micrometers thick, can be used. When relief layer 32 the very thing comprises a firm 
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material, it is not necessary to form the protective layer 31. 

[0017]The relief layer 32 Ionizing radiation hardening resin, such as thermosetting resin, 
such as electron beams, such as urethane acrylate and melamine acrylate, or ultraviolet 
- curing nature resin, and methyl methacrylate, Resin in which a ** type is possible can be 
used for unevenness, such as thermoplastics, such as VCM/PVC, It is preferred to have the 
thickness more than the difference of elevation of the field in which it can form and use for a 
thickness of about 1-100 micrometers, and the 1st optical diffraction structure 41 is formed, 
and the field in which the 2nd optical diffraction structure 42 is formed. Use of points, such 
as heat resistance and weatherability, to ionizing radiation hardening resin is preferred. 
Although the 1st optical diffraction structure 41 and 2nd optical diffraction structure 42 from 
which the diffraction direction differs are formed in the relief layer 32 as uneven shape in 
this example, Volume holograms, such as an Lippman-type hologram which used the 
photopolymer other than the optical diffraction structure of uneven shape, etc., the 
amplitude hologram using a silver salt photosensitive material, etc. can also be used. In 
particular, in the case of the volume hologram, the interference fringe is formed in the 
thickness direction of a recording material. 

Since the interval of an interference fringe contracts selectively when a pressure is added, 
and the reconstruction image by the wavelength light as a design is no longer acquired, 
when dividing the record section of one recording material into plurality and recording two 
or more volume holograms, it is desirable to provide the difference of elevation in a record 
section. 

[0018]As for the 1st optical diffraction structure 41, the information, including a bar code, bit 
information, etc., which can be read mechanically is recorded as the object image of a 
hologram, or a formation area of a diffraction grating. Although the hologram can use a 
refreshable rainbow hologram etc. by white light, It is desirable to use the Fresnel hologram 
which can recognize only a reconstruction image and Fourier transform hologram by light 
with an object image difficult to recognize under white light and high coherence nature, for 
example, a laser beam etc., from a point of forgery prevention. The 2nd optical diffraction 
structure 42 is the optical diffraction structure which can be read visually about the 
information currently recorded. 

Although the hologram on which the three-dimensional object and the two-dimensional 
object are recorded, the diffraction grating with which a two-dimensional pattern is 
expressed in the field currently formed, etc. can be used, When carrying out truth distinction 
visually, the hologram refreshable at white light which does not need to use special 
devices, such as a laser light source, for example, the image plane hologram using the 
principle of the rainbow hologram and a holographic stereogram, a diffraction grating, etc. 
are desirable. 

[0019]ln the example of drawing 2 , optical diffraction structure is formed using the mask 
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which consists of halftone dots so that the ratio of the area of the field in which the 1st 

• optical diffraction structure 41 is formed, and the area of the field in which the 2nd optical 
diffraction structure 42 is formed may be set to 2:3. Thus, the ratio of the luminosity of the 

* diffracted light from optical diffraction structure is controllable by controlling the ratio of the 
area to occupy. For example, when the ratio of area is set to 2:3, the ratio of a luminosity is 
also substantially set to 2:3. 

[0020]The 1st optical diffraction structure 41 is formed along the field A in a figure. 
The 2nd optical diffraction structure 42 is formed along the field B in a figure. 
Thus, by forming the 1st optical diffraction structure 41 and 2nd optical diffraction structure 
42 in a different field, When the optical diffraction structure 3 is formed in the card base 
material 2, for example, one of the two of the 1st optical diffraction structure 41 or the 2nd 
optical diffraction structure 42 can be made to concentrate the pressure applied to optical 
diffraction structure by hot-stamping method, a label method, etc. For example, in the 
example of drawing 2 , as a material of the relief layer 32 ultraviolet curing nature resin, 
Although a pressure is absorbed by the glue line 34, the portion for which the 1st optical 
diffraction structure 41 that has the thickness of sufficient glue line 34 is formed since the 
glue line 34 has the large degree of adaptability compared with the relief layer 32 when it is 
a mixture of vinyl chloride resin and vinyl acetate resin as a material of the glue line 34, 
Compared with the 1st optical diffraction structure 41, a pressure will not fully be absorbed 
by the glue line 34, but, as for the portion in which the 2nd optical diffraction structure 42 
only with the thickness of few glue lines 34 is formed, the 2nd optical diffraction structure 42 
will cover damages to some by it. However, since the information which the 1st optical 
diffraction structure 41 reads mechanically is recorded, a reproduction condition to being 
strict the 2nd optical diffraction structure 42, the information for carrying out truth judgement 
visually is recorded - ****, even if it is the 2nd optical diffraction structure 42 that covered 
damages to some, in order to stop, It is dramatically difficult for the damage to distinguish 
the influence which it has on a reconstruction image by viewing, and it is very useful to 
adopt such composition for the purpose of protecting mechanically the 1st optical diffraction 
structure 41 that can be read for the information currently recorded. 

[0021]Next, the manufacturing method of this invention is explained. As shown in drawing 3 
(a), the 2nd optical diffraction structure 42 that is the information which can be distinguished 
by viewing forms positive type photoresist or negative-mold photoresist in the substrate 51 
formed as an irregular pattern. The substrate 51 makes a glass substrate carry out 
spreading desiccation of the photosensitive materials, and carries out record development 
of a rainbow hologram or the diffraction grating at the photosensitive materials, The original 
edition made into the surface unevenness pattern can also be used, and the reproduction 
of a surface unevenness pattern to a metal plate, a synthetic resin board, etc. can also be 
used through processes, such as plating and embossing, from said original edition. When 
general-purpose optical diffraction structure prepares beforehand two or more 
reproductions currently formed as a surface unevenness pattern, a routing counter can be 
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omitted and quick delivery-ization is attained. 

* [0022]The process which the 1st optical diffraction structure 41 that is the information which 
can be read mechanically records on the photosensitive materials 52 of drawing 3 (a) as an 

- irregular pattern is shown in drawing 3 (b). Mechanically as record of the information which 
can be read, The bar code for machinery reading uses as a photographic subject what put 
the light scattering plate on the mask (not shown) currently recorded as a light transmission 
area, The light which has penetrated the light transmission area and light scattering plate of 
said mask among the lights from a laser light source considers it as the object light 53, and 
the light whose reference beams 54 are the object light 53 and coherent is used. Generally, 
the light from one laser light source is divided into 2 light flux using a half mirror, one side is 
made into the object light 53, and another side is made into the reference beam 54. The 
object light 53 and the reference beam 54 are made to cross at an angle of predetermined, 
and generate an interference fringe on the photosensitive materials 52 so that the position 
of the illumination light source at the time of reproduction and the position of a 
reconstruction image may not lap, and the photosensitive materials 52 record the 
interference fringe. 

[0023] Drawing 3 (c) shows the process of exposing by the ultraviolet rays 56 still more 
nearly selectively, to the photosensitive materials 52 in which the interference fringe was 
recorded by drawing 3 (b). The mask 55 in a figure has an opening which penetrates the 
ultraviolet rays 56 selectively. 

It sticks to the photosensitive materials 52 and is arranged. 

The photosensitive materials 52 are mostly exposed by identical shape with the opening of 
the mask 55 by the ultraviolet rays 56 which penetrated the opening of the mask 55. Since 
the photosensitive materials of the exposed portion will set and will be flushed by a next 
development if it is the photosensitive materials 52 of positive type photoresist, the 2nd 
lower layer optical diffraction structure 42 of the portion equivalent to the opening of the 
mask 55 appears, and the 1st optical diffraction structure 41 is formed in the remaining 
portion. If the photosensitive materials 52 are negative-mold photoresist, the 1st optical 
diffraction structure 41 will be formed in the portion which is equivalent to the opening of the 
mask 55 conversely, and the 2nd optical diffraction structure 42 will be formed in the 
remaining portion. 

[0024] Drawing 3 (d) is drawing 3 (c), and shows the state after carrying out the 
development of the photosensitive materials 52 selectively exposed by the ultraviolet rays 
55. The photosensitive materials 52 by which the development was carried out include the 
information which can be read and the information on the opening of the mask 55 
mechanically exposed at the process of drawing 3 (c) which consist of an interference 
fringe generated by intersection with the object light 53 and the reference beam 54 
including the information on the bar code recorded at the process of drawin g 3 (b). The 
photosensitive materials 52 in which the 1st optical diffraction structure 41 is formed in the 
surface are formed in the portion in which the 2nd optical diffraction structure 42 is 
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equivalent to the opening of the mask 55 of the substrate 51 currently formed in the 
• surface. The difference of elevation of the field in which the 1st optical diffraction structure 

41 is formed, and the field in which the 2nd optical diffraction structure 42 is formed is 
- based on the coating thickness of the photosensitive materials 52 applied by the height of 

drawing 3 (a). The thickness of the grade to which the irregular pattern of the 2nd optical 

diffraction structure 42 does not affect the irregular pattern of the 1st optical diffraction 

structure 41 of this difference of elevation is necessity at worst. 

Since the differences of the heights of the irregular pattern of optical diffraction structure 
and a crevice are generally 0.05 micrometer - 0.5 micrometer, it is needed that it is 0.05 
micrometers or more, when optical diffraction structure is an irregular pattern. 
If the above-mentioned difference of elevation is too large, the illumination light from slant 
will be interrupted by the photosensitive materials 52 in which the 1st optical diffraction 
structure 41 is formed, From stopping reaching the 2nd optical diffraction structure 42, and 
the diffraction efficiency by the 2nd optical diffraction structure 42 falling dramatically. If it is 
a pixel which the 1 -pixel size grade of the 2nd optical diffraction structure 42 serves as a 
maximum, and one of the fields in which the 2nd optical diffraction structure 42 is formed 
becomes from the square of a 50-micrometer angle, for example, it is desirable for the 
difference of elevation to be 50 micrometers or less. 

[0025] Drawing 3 (e) is drawing 3 (d), and shows the process which is creating the replica 
57 from the developed optical diffraction structure. The way things stand, the photosensitive 
materials 52 remain, and the developed optical diffraction structure is unstable, as the 
version for embossing -- use - since unevenness of optical diffraction structure will be 
conversely embossed if things are not made and it embosses according to this developed 
optical diffraction structure, the reproduction 57 is created from the developed optical 
diffraction structure. After vapor-depositing a conductive metal to the developed optical 
diffraction structure as a preparation method of the reproduction 57 and giving conductivity, 
It gives, and from the developed optical diffraction structure, it exfoliates, and thickness 
may be created [ it may plate with nickel etc., and ], and it is good also as the replica 57 
according to resin through two or more processes of reproduction. If the replica 57 is used 
by each as a version for creating a reproduction further, and it is used when embossing 
directly to a card base material etc., unevenness of the optical diffraction structure of the 
replica 57 is formed in unevenness and the reverse of original optical diffraction structure. 
However, when creating the high transfer sheet and label of protection nature of 
unevenness of optical diffraction structure so that it may mention later, unevenness of the 
optical diffraction structure of the replica 57 is formed similarly to unevenness of original 
optical diffraction structure. If the replica 57 is the replica 57 for creating a reproduction by 
embossing to thermoplastics etc., If the replica 57 is used as a version in case it is 
preferred to be formed with metal, such as heat-resistant and pressure-resistant high 
nickel, and it fabricates using ultraviolet curing nature resin etc., It is desirable to be formed 
with resin from the ease of handling and the characteristic of having a light transmittance 
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state. 

• [0026]Next, drawing 4 explains the preparation method of the transfer sheet which has the 
optical diffraction structure which is an example of this invention using the replica 57 
created at the process of drawing 3 . In drawing 4 (a). The layered product by which the 
relief layer 63 which consists of thermoplastics which uses as the main ingredients the 
protective layer 62 which has a base material and detachability, such as the base material 
61 which consists of synthetic resins, such as a polyethylene terephthalate film, and an 
acrylic resin, methyl methacrylate resin, etc. was laminated one by one is shown. By 
heating this layered product and applying a pressure to the relief layer 63 side for the 
replica 57 from the direction of an arrow like a graphic display shows the layered product 
which forms the optical diffraction structure of this invention in the relief layer 63 and in 
which optical diffraction structure was formed to drawing 4 (b). Subsequently, as shown in 
drawing 4 (c), the reflecting layer 64 and the thermal adhesives which use an acrylic resin 
as the main ingredients further are coated with carrying out vacuum deposition of 
aluminum, the titanium oxide, etc. to the relief layer 63 side of this layered product, the 
thermal glue line 65 is formed, and a transfer sheet is created. Like drawing 4 (d), the 
transfer sheet created in this way sticks a transfer sheet and the transferred object 66, and 
heat pressing is selectively carried out by a hot stamper (not shown). This portion by which 
heat pressing was carried out is transferred by the transferred objects 66, such as a card, 
and the portion by which heat pressing was not carried out remains in the base material 61 
side of a transfer sheet, and exfoliates from a transferred object. 
[0027]The label which has the optical diffraction structure which is an example of this 
invention like the method of drawing 4 may be created using the replica 57 created at the 
process of drawing 3 . In this case, in drawing 4 , unlike a transfer sheet, since it is a label, 
the protective layer 62 which has a base material and detachability is omitted, Replace with 
the thermal glue line 65 and the adhesive layer by the binder which uses a polyvinyl 
chloride acetate copolymer as the main ingredients is provided, The release sheet by which 
releasing treatment is carried out is laminated, and from silicon etc., in the case of use of a 
label, the surface exfoliates on the surface which has exposed this adhesive layer, and can 
stick this release sheet on it on the body to be stuck with a pressure. 
[0028]Next, how to read the information recording medium by this invention is explained. 
Drawing 5 is related with how to read the information recording medium shown in drawing 
I. 

The optical diffraction structure 3 currently formed in the surface of the card base material 2 
is irradiated with the illumination beam 72 which consists of coherent light by using the 
semiconductor laser 71 as a light source. 

Thus, the optical diffraction structure 3 illuminated by coherent light also reproduces the slit 
image 74 visually used at the time of photography of the rainbow hologram which is the 
information which can be read while reproducing the bar code image 73 which is the 
information which can be read mechanically. Since an illumination light source is the 
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semiconductor laser 71 which is monochromatic light, are reproduced clearly, but this slit 
• image 74. Like [ at the time of reading visually ], in the bottom of multi-wavelength light, 
such as white light, wavelength dispersion by diffraction of light is performed, reproduction 
of the slit image 74 becomes indefinite, and the image of the object (photographic subject) 
currently recorded in the slit image can be seen. On the other hand, if it is illuminated by 
coherent light even if it is which field, if the bar code image 73 is a field where the 1st 
optical diffraction structure is recorded by the redundancy of the hologram, it will reproduce 
the bar code image 73 as shown in a figure. Like the slit image 74, for the wavelength 
dispersion by diffraction of light, the position from which the bar code image shifted by the 
light of each wavelength, respectively is reproduced, and it is difficult to recognize the bar 
code image 73 by viewing, and will be in the state where the bar code image 73 was 
concealed, in the bottom of white light. 

[0029]How to read this bar code image 73 can be read to form a line sensor (not shown) 
longer than the length of the bar code image 73 of the direction which intersects 
perpendicularly with each bar of the bar code image 73 in the position by which the bar 
code image 73 is reproduced, and can be changed into an electrical signal. When using 
single photosensor (not shown), a sensor is installed in the position by which the bar code 
image 73 is reproduced, and if the direction card which intersects perpendicularly with each 
bar is moved, the bar code image 73 can be read as a time electrical signal with the 
redundancy of a hologram. The information on the bar code image 73 read by the sensor 
can perform data processing, and can judge the truth or falsehood of a card by comparison 
with the value beforehand memorized by the reader. 

[0030]The information which the information recording medium by this invention transforms 
[ besides the above-mentioned composition / various ] and in which reading in one kind of 
viewing is possible, When [ one kind of ] the information which can be read is mechanically 
formed so that a field may not lap, respectively, As opposed to a thing with a large 
possibility that it will be noticed that a certain information is recorded on fields other than 
the field where the information which can be read is visually recorded as the forger, By 
forming the information which can be read, and the information which can be read 
mechanically by two or more kinds of viewing, so that each field may not lap, It can make it 
able to think that the information which can be read is recorded on fields other than the field 
where the information which can be read is recorded by the 1st viewing by the 2nd viewing 
to a forger, and an information recording medium with a higher forgery prevention effect 
can be obtained. 

[0031]By being the halftone dot or the field of ** which crosses all over optical diffraction 
structure and is distributed almost uniformly and in which the field in which the 1st optical 
diffraction structure is formed is present, and carrying out dot shape formation in this way, 
Even if it illuminates which field of optical diffraction structure by coherent light, the 
information currently recorded on the 1st optical diffraction structure can be read, and if the 
1st optical diffraction structure and 2nd optical diffraction structure crossed all over almost 
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[ of optical diffraction structure ], were formed and are, stress can be distributed at the time 
• of application of pressure, etc. As the 1st optical diffraction structure is formed in the field of 

the portion of the empty which is the background of Mt. Fuji in the optical diffraction 
- structure 3 of drawing 1 to the field of the 2nd optical diffraction structure that forms the 
pattern of Mt. Fuji by the diffraction grating, When the field in which the 1st optical 
diffraction structure is formed may be bearing a part of pattern currently formed of the 2nd 
optical diffraction structure and records the 1st optical diffraction structure on such a field, it 
is effective in making it for there to be little sense of incongruity and be hard to have the 1st 
optical diffraction structure itself discovered. If the field in which the 1st optical diffraction 
structure is formed is good also as a field surrounded by the field of the 2nd optical 
diffraction structure that forms the pattern by the diffraction grating and records the 1st 
optical diffraction structure on such a field further again, Under white light, in order that the 
intensity of the diffracted light by the 2nd optical diffraction structure may far exceed the 
intensity of the diffracted light by the 1st optical diffraction structure, it is effective in making 
it for there to be little sense of incongruity and be hard to have the 1st optical diffraction 
structure itself discovered. 

[0032]ln drawing 3 , the general halftone dot used by printing etc. may be sufficient as the 
mask 55 used when exposing the photosensitive materials 52 by the ultraviolet rays 56 
selectively, and halftone dot each may be designed like the star shape, the heart shape, the 
character, or the sign. It is dramatically difficult from halftone dot each being microscopic ** 
to create the halftone dot designed in this way, and a forgery prevention effect increases. 
Like gradation, the area ratio of a halftone dot is gradually changed to continuation ****, as 
long as a forgery prevention effect may increase more and it may completely be 
discontinuous like a geometrical pattern. 

[0033][A suitable example] Below, the suitable manufacturing method of the information 
recording medium of this invention is explained. On a 2-micrometer-thick glass plate, 
spreading desiccation of the positive type photoresist is carried out with a spinner coat at 1- 
3 micrometers in thickness, and a sensitive plate is created. A half mirror divides the light 
from Ar laser (wavelength of 488 nm) into 2 light flux, the slit shape hologram on which the 
three-dimensional object was recorded in light flux of one of the two is made to penetrate, 
and it is considered as object light. Let light flux of another side be a reference beam. This 
object light and reference beam are made to cross on a sensitive plate, an interference 
fringe is generated, this interference fringe is recorded on photoresist, is developed, and an 
interference fringe creates the substrate currently recorded as an irregular pattern. On this 
substrate, spreading desiccation of the positive type photoresist is carried out with a 
spinner coat at 1-3 micrometers in thickness, and photosensitive materials are created. A 
half mirror divides the light from Ar laser (wavelength of 488 nm) into 2 light flux. 
Mechanically, the bar code as information which can be read prepares the thing which 
made the mask currently formed as a light transmission portion, and the light scattering 
plate which consists of translucent opal glass laminate, irradiates the layered product of a 
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mask and a light scattering plate with the light flux of one of the two of said 2 light flux, and 
• makes the transmitted light object light. Let downward light flux be a reference beam. This 

object light and reference beam are made to cross on a sensitive plate, an interference 
- fringe is generated, and this interference fringe is recorded on photosensitive materials. 

Next, stick the mask in which about 50% of halftone dot is formed to said photosensitive 

materials, and with light with a wavelength of 488 nm. After irradiating photosensitive 

materials for 1 W/cm 2 and 10 seconds, the mask was exfoliated from photosensitive 
materials, photosensitive materials were developed on condition of for 25 ** and 1 minute, 
multiple-times reproduction of the photosensitive-materials surface pattern of a substrate 
was carried out, and the stamper which consists of nickel was created. On the other hand, 
as a base material, to a 50-micrometer-thick polyethylene terephthalate film. About 1 micro 
in thickness is coated with the methyl methacrylate resin which serves as a protective layer 
after transfer, About 3 micrometers in thickness were coated with the relief layer which 
consists of an acrylic resin which receives a surface pattern from a stamper on a protective 
layer, and the layered product which carried out vacuum deposition of the aluminum to a 
thickness of about 400A as a reflecting layer was further prepared for the surface which has 
exposed the relief layer. Under 140 ** and the thermal pressure conditions for 0.5 second, 
the stamper was made to opposite-** the reflecting layer side of this layered product, and 
the surface pattern of the stamper was transferred to the reflecting layer side of a layered 
product. About 3 micrometers in thickness were coated with the thermal adhesives which 
are from the mixture of vinyl chloride resin and vinyl acetate resin on the reflecting layer 
side of a layered product, the thermal glue line was formed, and said layered product was 
made into transfer foil form. Pile up the card base material which consists of the thermal 
glue line surface of this transfer foil, and about 0.3 mm in thickness of polyethylene 
terephthalate, and heat pressing is carried out from the base material side of transfer foil, 
The protective layer of the portion which carried out heat pressing, the relief layer, the 
reflecting layer, and the thermal glue line were formed on the card base material, and the 
information recording medium was created. When this information recording medium was 
observed under white light, the image of said rainbow-colored three-dimensional object 
could be seen, and when illuminated using the semiconductor laser, the image of said bar 
code was able to be seen. And when the surface state of the reflecting layer was measured 
with surface type-like test equipment, it turned out like drawing 6 that the influence 
according [ the portion of the 2nd optical diffraction structure 42 ] to a pressure has 
appeared as the difference of elevation to the portion of the 1st optical diffraction structure 
41 not having received most influences by a pressure. The graduation in drawing 6 is a 
relative value. 
[0034] 

[Effect of the InventionjSince the field in which the 1st optical diffraction structure that can 
be read is formed mechanically, and the field in which the 2nd optical diffraction structure 
that can be read is formed visually do not superimpose the forgery prevention medium by 
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this invention, it, Since nebula-ization by the lap of the 1st optical diffraction structure and 
• the 2nd optical diffraction structure does not arise, while being hard to generate the 

malfunction at the time of reading by machine and being able to perform an exact truth-or- 
- falsehood judging, a picture also with beautiful viewing can be read. 

[0035]The manufacturing method of the information recording medium by this invention, 
The process of applying photosensitive materials on the substrate with which optical 
diffraction structure is recorded, the process of recording said optical diffraction structure 
and different optical diffraction structure on said photosensitive materials, and by exposing 
in piles the mask whose predetermined field is a light transmittance state on said 
photosensitive materials, In the manufacturing method of the information recording medium 
which consists of a process of recording a mask pattern on said photosensitive materials, 
one side of said optical diffraction structure or said optical diffraction structure, and different 
optical diffraction structure is the 1st optical diffraction structure that can be read 
mechanically about the information currently recorded on it. 

Since it is the information by which another side of said optical diffraction structure or said 
optical diffraction structure, and different optical diffraction structure is recorded on it the 
2nd optical diffraction structure that can be read visually, while gap of position ****** of a 
mask does not produce, Since the field in which said 1st optical diffraction structure is 
formed, and the field in which said 2nd optical diffraction structure is formed and which is 
can be formed in a different flat surface, Since nebula-ization by the lap of the 1st optical 
diffraction structure and the 2nd optical diffraction structure does not arise, while being hard 
to generate the malfunction at the time of reading by machine and being able to perform an 
exact truth-or-falsehood judging, the information recording medium which can read a 
picture also with beautiful viewing can be manufactured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing H it is a plan of one example of the information recording medium by this 
invention. 

[Drawing 2] lt is a typical expanded sectional view of the formed parts of the optical 
diffraction structure of the example of drawing 1 . 

[Drawing 31 lt is a figure showing one example of the manufacturing method of the 
information recording medium by this invention. 

[ Drawing 4 ] lt is a figure showing one example of the manufacturing method of the transfer 
sheet which has an information recording medium by this invention. 
[Drawing 5]lt is an explanatory view of how to read one example of the information 
recording medium by this invention shown in drawing 1 . 

[Drawing 6] lt is a figure showing the measurement result of the surface state of the 
reflecting layer of the information recording medium manufactured in the suitable example. 
[Description of Notations] 

1 Prepaid card 

2 Card base material 

3 Optical diffraction structure 

31 Protective layer 

32 Optical diffraction structure formative layer 

33 Reflecting layer 

34 Glue line 

41 The 1st optical diffraction structure 

42 The 2nd optical diffraction structure 



[Translation done.] 
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